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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

Y,

20 €S REGION 1

S Post Office Square, Suite 100
Boston, MA 02109-3912

Memorandum

Drate: August 23, 2018
Subject: Maine WQS
To: Alexandra Dunn, EPA Region | Administrator

From: Michael Knapp, Office of Regional Counsel

Per vour request at the meeting on Wednesday, T have enclosed a tew record excerpts that
vou may find useful, The enclosed matenials are:

- Excerpt from the response to comments (RTC) document for EPA’s federal rule
regarding treating the tribe as the “target population.”

- DExeerpt from the RTC regarding the comment received from the American Forest
& Paper Association regarding “compounded conservatism.”

- An internal analysis from the Office of Water responding in more detail to the
“ecompounded conservatism” argument,

Ex. 5 DPP/ACP / AWP
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Netls et To Coerey™S

that it had the authority to implement WQS in waters in Indian lands or that the state WOS were
adequately protective of thase waters.

One commenter argued that EPA’s position that the Agency had not previously approved state WOS for
waters in Indian Tands is an “absurd position” because “H would result in a decades-long regulatory void
based on a lack of any WOS and resulting CWA protections for all of Maine’s Indian waters ™ EPA
agrees that is interpretation reflects a gap in WOS coverage in waters in Indian lands up to February
2015 EPA filled most of that gap with its five decisions approving many of Maine’s WOS for waters in
Indian fands in 2015 and 2016, and will fill the remaining gap, with the exception of HHC for arsenic,
diexin, and thallium, with this final rule. While EPA agrees that this situation is not desirable, FPAs
interpretation is necessary o ensure that state WQS are applied to Indian waters only where the state has
kegal authority to do so and the state WQS are adeguate under the CWA as applied in Indian waters. The
interpretation that the state advocates would result in its WOS having been approved by EPA in tribal
waters essentially inadvertently, without any conscious consideration on a reviewable record of the state's
authority or the WQS effect on tribal uses. Moreover, there would have been no opportunity for the tribes
ter consult with EPA, consistent with the United States” government-to-government relationship with the
tribres as reflected in, for example, Executive Order 13175 and EPA's Policy on Consuliation and
Coordination with Indian Tribes, about these questions that are central to their culture and stutus under the
settlement acts,

The question of whether the state has jurisdiction to apply state WOS in tribal waters is not the focus of
this action, but for the purposes of further explaining EPA’s interpretation of its role in reviewing and
approving or disapproving the state’s WS fn wribal waters, the relationship between the state’s
jurisdictional autherity under the settlement aets and this action is relevant, As further explained above
and in EPAs February 2015 decision, under basic principles of federal Indian law and EPA policy, a state
must expressly demonstrate its authority and the agency must make an express finding of the state’s
avthority belore state WOS can apply in tribal waters, This principle was a critical step in the analvsis that
allowed EPA 1 reconcile twe potentially conflicting elements of the settlement ratified in MICSA. An
important argument opposing the conelusion that the settlement acts authorize the state to set WOS in the
tribes” waters was that this would give Maine unbridled authority to diminish or effectively repeal the
provisians for sustenance fishing in the setthement acts, The assertion was that if the state could apply its
WS 1o tribal waters, it would conflict with the tribes” ability o practice sustenance fishing. EPA’s
review and assessment of how Maine's WQS affect tribal uses in Indian waters is an essential step in
EPA’s response to this argument. 1t is possible to reconcile the state’s setting WOS in Indian waters with
the {ribes” ability to fish for thelr sustenance under the settlement acts because sustenance fishing is
included in the fishing designated use that both the state and EPA are required to protect under the CWA,
EPA™s exercise of its oversight role and obligation to review state WQS before they apply in tribal witers
effectively harmonizes the jurisdictional grant 1o the state In MICSA and the provision for tribes in Maine
1o sustain themselves on the land base that the Indian settlement acts established for the tribes.

a

EPA received two comments that it improperly amd withowt justification idemified the tribes as the target
pepudation, as opposed 1o a highly exposed subpopulation, for the HHOC for waters in Indian lands. On the
contrary, EPA’s approasch is entirely consistent with EPA regulations and policy, as informed by the
settlement acts,

criteria must be adeguate 1o protect the desipnated uses,

Porsuant to 40 CFR I3 11 1a) 1) water quality
ishing designated use in waters in Indian lands necessarily

it
Developing HHC to protect the sustenance fis

# See Comments of Maine’s Atterney General, page 10,
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olves i i*nm\ ms,a imf pu;mmzm exercizing that use as the target population.® The tribes are not o
hightly c.:;; X : 'uhﬁ{kyuhiimn t thelr own lands; they are the general population for
W imd se fands and thelr waters was designed.™ Treating tribes as the target
ficient under the CWA to ensure that the ribes’ ability to exercise
g,_,nau: .% use m xmn g, as provided for in the settlement aces, Is not substantially
ted or impaired. Therefore, the wibal population must be the focus of the risk assessment su ‘p;‘m*’ g
HHC for the waters to which the m&iua‘mm fishing use applies. To do otherwise risks undermining the
rur; ase for which Cangress established and confirmed the tribes’ fand base, as described more fally in
3.1 above

Contrary to the commenters” claims, EPA’s 2000 Methodology does not mandate that the tribes be treated
as a highly exposed subpopulation. EPA s general approach In the 2000 Methodology, and in deriving
waal CWA section 3040a) recommended oriteria, is for HHE 1o provide a high tevel of protection for
sulation, while vecognizing that more highly exposed “subpopulations” may face greater
15 However, in addition to recommending protection of the general mgm!d iort based on fish
CORSU sem;on rates designed to represent “the general population of fish consumers,” the 2000
Methodetogy recommends that states assess whether there might be more highly exposed subpopulations
opuéatam 2ron 1{‘ " Eh at require the use of a higher fish consumption rate o ;3?; ot them as the “target

oulation &1%“(.3“;’.}{_,_5}. ”i hi 2000 Methodology does not speak W or expresshy envision the urtgue
or waters where there IS 2 tribal sustenance fishing de signated use,
: s, it i mhmis consisient with the 2000 Mathodolos gy for EPA 1o idemtid v othe tribes as the

et peneral population for protection, rather than as a highly exposed :ihpa;;}ui&ti()m and 1o apply the
2‘. O Methodotogy's recommendations on exposure for the general population, including the FCR and
< E“{L 1o the tribal target populaton,

One commaenter disputed whether EPA has the awthority under the CWA 1o second-puess the state's risk
management decision, which i asserts protects the tribes 1o 1 level of risk eguivalent 1o 18107, even if
D ¢ 35 they consume 286 giday of fish. The commenter argues that this is a reasonable leve! of rizk
for the general population under EPA guidance. I the wibes are treated a5 a highly exposed sub g.,up tation
urtder the state’s WOS, the commenter arpees that they may cmmmu, up o 3240 gf i fish with =
I10% fevel oof risk, consistent with EPA guidance, EPA d lisagrees. The flaw in this approach is th J%
ignores the purpose of the designated use of sustenance Bmhmv 11 these waters and the reason Congress
he state agreed to identify these waters For the tribes to use in this manner, H higheend consumers are
eating fish in a water with no sustenance fishing designation, they are highly exposed individuals fishi
S HG ;E at are designated for general recreational fishing. 'Hw are appropriately treated as part of a
puosed subpoputation among the general g‘nupuimuﬁ of recreational {ishers for which that
E’\h;m designation is designed. But where the waters are desie gnated for sustenance fishing,

%

* Maine's Attorney General concedes as much, Her objection ta EPA's approach rests on her assertion that thare s
hmg for thv waters in bndian lands, Bat she recognizes that had the Maine

i ‘subsistence fishing™ designated use for a portion of the Penobscos
R ver, {E?’J ada;‘*imn m Emz HSE W c=u§d hm& ;3mtccmi the subsistence fishers as the target population for the streteh of
t 8 't?“ the use applied. See Comments of Maine’s Attorney General, page {1

; s that tribal members will not be the only population Hshing from some of these waters. Om malnr

& Penobseot River, for example, the general population has the right 1o puss theough the waters in
iadhan lands, The presence of some nonmembers fishing on these waters, however, does not « change the fact that the
;cu:igm pupuéa for i the imﬁmn me 1% nmdc i of ribal members who ex xpect 10 fish for their sustenance ia the
acts.
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and that designation stems from state and federal statutes that establish the sustenance fishing use o
support a tribe’s ability to continue its sustenance lifeways, the focus or purpose of the use Is susteninee
fishing by the tribes. They are the general population that the use is designed to protect. Having concluded
that the tribes are the general population to be protected, EPA looked to state regulation to apply Maine's
own risk management decision about how a general population should be protected, to a 1x10 level of

b

risk, consistent with EPA’s own guidance and general practice in proveulgating federal criteria,

4. Use of Unsuppressed Datn

EPA received several comments that the use of unsuppressed fish consumption data in determining the
FCR is improper and neither authorized nor required under the CWA. EPA disagrees. CWA sections HH
and 303 and EPA’s implementing regulations at 40 CFR part 131 provide the lepal basis for EPA’s use of
unsuppressed fish consumplion data i in deriving the final HHC, CWA section 303(c)(2)A) requires that
water gquality oriteria be “based upon™ applicable designated uses, and that such uses and criteria “shall be
suehs as to protect the public health or welfare, enbance the quality of water and serve the purposes of this
Act.” The “purposes of this Act” are in CWA section 101, and include, among other i ngs, "0 restore
and maintain the chemical, physical, and biological integrity of the Nation’s waters™ and “water quality
which provides for the protection and propagation of fish, shelifish, and wildlife and provides for
recreation in and on the water.” EPA's implementing water quality regulations at 40 CFR § 131,11 Fesuire
water quality eriteria to be based on sound scientific rationale and sufficient to protect the designe
Ty

ad use,
rdless of whether that use Is currently being met. A sustenance fishing designated use, by (h!lmtwn
represents g level of fish consumption that is adgquatt 1o provide sustenance, regardless of whether such
consumption is cccurring today. It is entirely consistent with the CWA and regulations for EPA to
determine that to protect the designated use, it is necessary and appropriate to derive the HHO USig 2
FOR that reflects a sustenance fevel of consumption that is not artificially suppressed as a result of
concerns about pollution or fish contamination where such dats are available.

EPA mairtaing that it Is important, as a CWA goal, to avold the suppression effect that may occur when
mmm are de:zmd us m;z, aF U{ fm A u\u: target g“sopuhumn (mi‘mB or ozmr} hat mﬂui\ an dllsiiudﬂ

popul dlik}i fv" IW xmﬁd it w pra,ximbie 1o { 10 pm()mui :uic it is Ll"‘ AT %‘umif% md pcsim;
Judgment that where sustenance fishing is a designated use of the waters (due to, for example, a tribal
treaty right or other federal Jaw tﬂm provides for a tribe to fish for its sustenance), selecting a FOR that
reasonably represents current unsuppressed fish consumption based on the best available information is
necessary and appropriate to ensure that such sustenance fishing use is protected.

Tougse a FOR that is s sppre:&%ed would not result in eriteria that actually protect a sustenance fishing use
hecause it would merely reinforce the existing suppressed use, or worse, set in motion a downward spiral
of further reduction/suppression of fish consumption due to concerns about the safety of available fish or
depieted fisheries. The CWA Is meant not merely 1o maintain the status quo, but to improve water brsdy
wmimcm' and the health of those consuming fish from local waters in order to protect designated uses,
Therefore, deriving eriterta using an unsuppressed FCR furthers the restoration goals of the CWA {section
101, which is incorporated into section 303, as explained shove) and ensures protection of human health-
lated desipnated uses (as pollutant levels decrease and fish copsumption increases over Hime).

Any fish conswmption rate used in setting criteria to protect a sustenance fishing use must allow for the

y QO3 Lenan Healih Dedivss Wder Oualine Criseria gnd Find Caoapnngion Rajes, Froguenils

(2013 FAQ™) Commenters ehaimed that EPA olied 1 the 2013 FAQ s the source of its authority
ppr‘cssed mh u,)sht&mpilf,m data, and objected that the 2013 FAC had never been subjected to public
aatice and conmnent. However, as explained above, EPA’s nuthority is anchored i the CWA and its implementing
regulations, nod the 2613 FAQ,

Page 28 of 231
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Vec . Jolé Kest, B Conras

topic 5 Cancer Risk Level and Exposure Pavameters Used in
Derivation of the Human Health Criteria (Except for the Fish
Consumption Rate)

EPA Bummary of Comments and Response:

1. Cancer Risk Level

With respect fo the cancer risk management value used in deriving the HHC of 107, one commenter noted
that this value was unduly protective of public health while another implied the Agency could adopt a

maore profective risk management level | and several supported EPA™s use of 107, 8till other commenters
noted that historically the waters of Maine and the fish that swam in them were al one time clean and free

of all chemical ;mﬁiu ants and longed for the waterways of Maine to be restored 1o such pristine

-

conditiors, The Clean Water Act (CWA) provides EPA with the authority and the responsibility to restore
and maintain the chemical, physical, and biological integrity of the Natfon's waters but does not ex plicitly
give the Ageney authority or the responsibifity 1o make the waters free of all pollutargs, In promulgating
HHC for the fribes in Maine, EPA mgorpﬁmtuﬁ an excess cancer risk level of 10°% \i&; the appropriate
target level for twa reasons. First, itis consistent with Maine DEP Rule 06-096, Chapter 584, which EPA
approved for waters in Indian lands on Fubrudw 22015 and which specifies timt water quality criteria for
carcinogens must be based on a 107 CRL.Y Second, it is consistent with EPA guidance that states, “For
deriving CWA section 3041} criteria or promulgating water quality eriteria for states and tribes under
Section 303(c) based on the 2000 Human Health Methodology, EPA intends 1o use the 16 risk level,
which the Agency believes reflects an appropriate risk for the general population.”™ ' Ag explained
above, EPA considers the tribes 1o be the general target population for waters in Indian lands. In
promuigating HHC that correspond to an excess cancer risk Jevel of 10°° for tribes in Maine, not only is
EPA acting consistent with both EPA guidance and Maine’s existing rule, but EPA ix providing the tribes

u in susienance fishing in waters in Indian lands with an e wwaiem level of cancer risk protection
as s aftorded to the general population in Maine outside of waters in Indian lands.

EPA received one comment clabming that the default values used to derive EPA’s national HHC result in
unnecessarily siringent eriteria because of “compounded conservatisin.™ ' EPA disagrees with the
comment. EPA selects o mixivre of high-end and central (mmn} tendency inputs o the equation used lo
derive HHU in order to derive recommended criteria that “afford an overall level of protection targeted at
the high end of the general population (1.e., the target population or the criteria-hasis population.” "7 As an
exarnple, the default body weight (80 kg used an arithmetic mean value for the US population. BAFs
were computed using mean lipid values and median (Le., 30th percentile) values for dissolved organic
carbon and particulate organic carbon. Since EPA reccivied and responded at length 1o comments rece m:d
on the choice of default gmwm..wr vahies (eug. drinking water intake rate, body weighty as part of the 2013
Human Health Ambient Water Quality Criteria: 2015 Update ("2015 Update”), EPA incorporates its

B4 The only exe cpmn from the m;mn,mmi to use a CRL of 10% in Chapter 584 is Tor arsenic, for which a CRL of
Frtis rcqus,d CRA disapproved the arsenie ORL for waters in Indian tands.
mmi ‘xmim Ezmmmmnmi E“‘mlumsn Anf:m,) ﬂ ‘\s Bl A "{ki}{) ,ifcffmdm’mgv for Nuwwu.{mémri Weatsr

' ”P A und zsmmis wmpoundad mmuvat;sm L8 dcs»rabn i!m nnpaai uf using conservative, upper-bound
estimates of mpm values to obtain 3 conservative estimate of risk modeled as a function of those input values.
nviremmentat Protection Agency (U8, EPAY 2000, Methodology for Deriving dmbiemt Warer
(?szs y ( mwm;m the Protection of Buewen Health, FPA-RI2-B-00-004. Page 2-1

fage 162 o 23
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responses (o those comments on the 20 Upd e EPATS 2000 Human Health Criteria Derivation
Methodology desord ‘ ! ssigning input values for multiple paramelers in section 4.3,
Moreover, | P,@\ notes that the State aine has also che sen Lo incorporate similarly idemified defaul

values recommended by EPA in the past when Maine developed its own HHC, ™

3. Meaningful Profection

EPA recetved two comments that its HHC will not make a measurable or mea iningiul difference in the
reduction of lifetlme cancer vates for wibes in Maine in comparison with Maine's disapproved HHC, One
menier asserted that EPAs FOR of 286 ofds ay would only result ina i%:mrz‘ma? dc*‘rca\ﬁ
e cancer rish for men from DA20500 to 0420491, and for women from 0.3 75800 ¢ s 3.3
compared 1o use of Maine's FOR of 32.4 g/day. The other commenter urges the use of g 107 . ;;*:Ehc'
than 107, based on its analysis that, when added 1o the ba und risk of developing cancer Ji g,? Ut
0000, the thearetical exe : caneer rz"s?' for eriteria ba%’:j on a CRL of 107 would be 4000
compared to 40001 for eriteria based on 107, & “non-measurable difference” according tothe comn

The commenters” valculations purport 1o show that there is a “non-measurable difference” in cancer risk

o1 s>§" of the back uwunsj evel of cancer risk from Increased stringency in human health eriteria. In
oA ha, commenters use current lifetime visk of developing cancer of approximately $0%¢ (¢

xmie nid 37.6% for females), which can be found on the webpages of the American Cancer Society,
However, this should not be used for the comparison because all it does is obscure the ¢ fference hetween
{0 rates 331 at represent fairly tow cancer risk tolerance (1 in a million and 1 in 100 thousand), or hetween
twa fish consumption rates that are both caleulated at a low caneer risk tolet range, by adding in the current
:Ligm’ ely high actual lifetime cancer risk from all causes. 1t is not informative or susgw sing that a

fe canver risk wlerance is well below ir;da{\ s incidence rate, The theoretical excess lifetime cancer
cisk difference is ten-fold when comparing a 1 in 2 million risk to a 1 is 100 thousand risk and up 1o ning-
forld x‘hm comp 4 on consuming 286 giday versus 32.4 giday of fish, Human hoalth

d for an individual’s excess cancer risk using a predefined probability approach,

fi in environmental regulation, based o a person’s chance of devels ping cancer above and
! .':-a; aimnm of developing cancer from all other causes, sver the course of an ndiv idual’s lifetime,

dalion commented fE’xat EPA should use o 70 kg body weight in Heu of 80 ke, s immv m at
rasented umi data and citing an EPA RARE report™ and the Penohseot Nation's
i "%rthe focal data. EPA agrees with the commenter that SE{Q»S;?&?L-
fncal data P%g AR 1 iEza pu m!atmn of interest is preferabie over default exposure values hasad on
national surveys. However, the body weight used in the cited RARE report was based on EPA’s pr

?L,~ y
default body weizht as abtai ﬁcd from a national survey and not based on measured site- -S[¥

Hie or

data. Furthermure, EPA”s RARE Report specifically cited the use of 70 kg as an uncertainty of the
analysis for an adult tribal member™ and FPA found no indication that the Penobseot Mation™s Tribal

wl At

sinan-hoalihe

Update are availabde in the docket for this rulemaking

015 dn Cltsi e ponse-a-pub - comn

ot

af Land and Water Quality, 10 Biler Weiltzler, USES
Lodteria for Tovie Polfmants Frofeotivn of Seasitive

’U f } i,
W fm er and Envivonsesial Uiniaminanis: Asses
SPA Region |, 3';m[ RARE Report, August 2018

S eoaliey 13-1 Vidocument

Exposure Through Suovanoss

Eerpport-nueyst- 2R mdd
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United States Office of Water ERPA-822-8-00-004
Environmental Protection Office of Soignce and Technology Ciclober 2000
Agency 4304

ethodology for Deriving Ambient
Water Quality Criteria for the
Protection of Human Health (2000)
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SEPA {ULS. Environmental Protection Agency). 1999¢. Revisions o the Methodology for
Deriving Ambient Water Quality Criteria for the Protection of Human Health. Peer
Review Workshop Summary Report. Office of Water, Washington, DC. EPA-822-R-99.
D15, September.

USEPA (LLS. Environmental Protection Agency). 2000, Methodology for Deriving Ambient
Water Chality Criteria for the Protection of Human Health (2000}, Technical Support
Document Volume 1 Risk Assessment. Office of Science and Technology, Office of

‘Water. Washington, DC. EPA-822-B-00-0035, August.

3.2 NONCANCER EFFECTS
321 1980 AWQC National Guidelines for Noncancer Effects

In the 1980 AWQUC National Guidelines, the Agency evaluated noncancer human health
effects from exposure to chemical contaminants using Acceptable Daily Intake (ADI) levels,
ADIs were caleulated by dividing NOAELs by safety factors {5Fs) to obtain estimates of doses
of chemicals that would not be expected to cause adverse effects over a lifetime of exposure, In
accordance with the National Research Council report of 1977 (NRC, 19773, EPA used SFs of
HO, 100, or 108G, depending on the quality and quantity of the overall database. In general, a
Factor of 10 was suggested when good-quality data identifying a NOAEL from human studies
were available. A factor of 100 was suggested i no human data were available, but the database
contained valid chrenic animal data. For chemicals with no human data and scant animal data, a
factor of LO0O was recommended. Intermediate SFs could alse be used for databases that fell
between these categories.

AWOU were calculated using the ADY levels together with standard exposure
assumptions about the rates of human ingestion of water and fish, and also accounting for intake
from other sources {see Equation 1-1 in the Introduction). Surface water concentrations at or
below the caleulated oriteria concentrations would be expected o result in human exposuge
levels at or below the ADL Inherent in these calculations is the assumption that, generally,
adverse effects from noncarcinogens exhibit a threshold.

322 Noncancer Risk Assessment Developments Since 1980

Since 1980, the risk assessment of noncarcinogenic chemicals has changed. To remaove
the value judgments implied by the words “acceptable™ and “satety,” the ADE and SF terms have
been replaced with the terms RID and UF/modifying factor (MF), respectively.

For the risk assessment of general svstemic toxicity, the Agency currently uses the
guidelines contained in the IRIS background document entitled Reference Dose (RfD):
Bescription and Lse In Health Risk Assessments (hereafter the “IRIS background document™.
That document defines an R1Y as “an estimate (with uncerlainty spanning approximately an
order of magnitude) of a daily exposure 1o the human population (including sensitive subgroups)
that is likely to be without appreciable risk of deleterious effects over a Hifetime™ (USEPA,

3-17
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1993a). The most common approach for deriving the RID does not tnvolve dose-response
modeling. Instead, an RID for a given chemical is usually derived by first identifving the
NOAEL for the most sensitive known toxicity endpoint, that is, the toxic effect that ocours at the
fowest dose. This effect is called the oritical effect. Factors such as the study protocs], the
species of experimental animal, the nature of the toxicity endpoint assessed and its relevance 1o
fuman effects, the route of exposure, and exposure duration are critically evaluated in order 1o
select the most appropriate NOAEL from among all available studies in the chemical's database.
Hono approprt auz NOAEL can be identified from any study, then the LOAEL for the eritical
effect endpoint is used and an uncertainly factor for LOAEL-to-NOAEL extrapolation is applicd.
Using this approach, the RfD is equal to the NOAEL {or LOAEL) divided by the product of UFs
and, s_,x,c:as;io‘n,s-ii v, an MF:

NOAEL {or LOAEL) E
UF - MF quation 3-8}

RID {mg/kgiday) =

The definitions and guidance for use of the UFs and the MFs are provided in the [RIS
background document and are repeated in Table 3-1

The RIS buckground document on the RID (LUSEPA, 1993a) provides guidance for
criti‘t; dly assessing nmm\imnww ic effects of chemicals and for deriving the RID. Anather
st this pic is Dourson (1994), Furthermore, the Agency has also published separate

E imm for assessing specific ium mdpuama such as dcv‘iupzmﬂmi toxiciy { i 32 P

muduuua i mui» ,L»

53 s e noted,
however, that an ?{f“{'} deriy “ﬁ using tha, st sensitive E«m:::x&.-‘n t:m:ipi:xim. is considered protective
againg all noncarcinogenic effects.

3-18
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TABLE 3-1, UNCERTAINTY FACTORS AND THE MODIFVING FACTOR

Lincertainty Factor Definition
UF, Use a1, 3, or 10-fold factor when extrapolating from valid data in studies

using long-term exposure 1o average healthy humans, This factor is intended
to account for the varlation in sensitivity (intraspecies varfationy-among the
members of the human population.

Use an additional factor of 1, 3, or 10 when extrapolating from valid results of
fong-term studies on experimental animals when results of studies of human
gxposure are not available or are inadequate. This factor is intended to acoount
for the uncertainty involved in extrapolating from animal data to humans
(interspecics varialion),

Use an additional factor of 1, 3, or 10 when extrapolating from less-than-
chromc results on experbmental animals when there are no useful long-term
human data. This factor is intended to account for the uncertainty involved in
extrapolating from less-than-chronic NOAELS to chronic NOABLs.

LiF, Use an additional factor of 1, 3, or 10 when deriving an RID from a LOAEL,
instead of a NOAEL, This factor is intended to account fur the uncertainty
involved in extrapolating from LOAELS to NOAELs.

UF, Lise an additionad 3- or 10-fold factor when deriving an R from an
“incomplete” database. This factor is meant to account for the inability of any
single type of study 1o consider all toxic endpoims, The intermediate factor of
3 (approximately ¥ log,, unit, Le., the square root of 10 is often used when
there is a single data gap exclusive of chironic data. 1t is often designated as
LR,

Modifving Factor

Lse professional judgment 1o determine the MF, which is an additional uncertainty factor that is
greater than zere and less than or equal to 10, The magnitude of the MF depends upon the
professional assessment of scientific uncertaintics of the study and database not explicitly treated
above (e.g., the number of species tested), The default value for the MF is 1.

EiE]

Nevte:r With each UF or MF assignment, it is reeognized that professional scientific judoment must
be used. The total product of the uncertainty factors and modifying factor should not exceed 3,000,

-9
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Stmilar to the procedure used in the 1980 AWQU National Guidelines, the revised
method of deriving AWQC for noncarcinogens uses the RID together with various assumptions
concerning ntake of the contaminant from both water and non-water sources of exposure, The
objective of an AWQC for noncarcinogens is to ensure that human exposure 1o a substance
related 1o its presence in surface water, combined with exposure from other sources, does not
exceed the RID, The algorithm for deriving AWQU for noncarcinogens using the RID is
presented as Equation 1-1 in the Tnroduction,

3.2.3  Issues and Recommendations Concerning the Derivation of AWQU for
Noncarcinogens '

During a review of the 1980 AWQUC National Guidelines (USEPA. 1993b), the Agency
wdentified several issues that must be resolved in order to develop a final revised methodology
tor dertving AWQC based on noncancer effects. These fssues, as discussed below, mainiy
concern the derivation of the RID as the basis for such an AWQC, Foremost among these issues
15 whether the Agency should revise the present method or adopt entirely new procedures tha
use quantitative dose-response modeling for the derivation of the RITY. Other issues include the
following:

» Presenting the RID as a single point value or as a range 1o reflect the inherent imprecision
of the RID;

. Selecting specific guidance documents for derivation of noncancer health effect levels:

. Considering severity of effect in the development of the RID;

. Using less-than-90-day studies as the basis for RiDs:

. Integrating reproductive/developmental, immunotoxicity, and neurowoxicity dat into the

R ealculation:
. Applving texicokinetic data in risk assessments; and
Considering the possibility that some noncarcinogenic effects do not exhibit a threshold,

3.2.3.1 Using the Current NOAEL/UF-Based RID Anproseh or Adontine More
Ouantitative Approaches for Noncancer Risk Assessment

The current NOAEL/UF-based RID methodology. or its predecessor ADVSF
methodology, have been used since 1980, This approach assumes that there is a threshold
exposure below which adverse noncancer health offects are not expected 1o occur, Exposures
above this threshold are believed to pose some risk to exposed individuals; however, the current
approach does not address the nature and magnitude of the risk above the threshold level (fe..
the shape of the dose-response curve ahove the threshold), The NOAEL/UF-based R
approach is intended primarily to ensure that the RITY value derived from the available data falls
below the population effects threshold. However, the NOAEL/UF-based RID procedure has
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limitations. In particular, this method requires that one of the actual experimental doses used by
the researchers in the critical study be selected as the NOAEL or LOAEL value. The
determination that a dose is a NOAEL or LOAEL will depend on the biological endpoints used
and the statistical significance of the data. Statistical significance will depend on the number and
spacing of dose groups and the numbers of gnimals used in each dose group. Studies using a
small number of animals can Himit the ability to distinguish statistically significant differences
among measurable responses seen in dose groups and control groups. Furthermore. the
determination of the NOAEL or LOAEL also depends on the dose spacing of the study. Doses
are often widely spaced, typically differing by factors of three to ten. A study can identify a
NOAEL and a LOAEL from among the doses studied, but the “true” effects threshold cannot be
determined from those resulis. The study size and dose spacing limitations also limit the ability
to characterize the nature of the expected response to exposures between the observed NOAEL
and LOAEL values.

The limitations of the NOAEL/UF approach have prompted development of altemative
approaches that incorporate more quantitative dose-response information. The traditional
NOAEL approach for noncancer risk assessment has often been a source of controversy and has
been criticized in several ways. For example, experiments involving fewer animals tend to
produce higher NOAELs and, as a consequence. may produce hi gher RfDs. Larger sample sizes,
on the other hand, should provide greater experimental sensitivity and lower NOAELs. The
focus of the NOAEL approach is only on the dose that is the NOAEL, and the NOAEL must be
one of the experimental doses, It also ignores the shape of the dose-response curve. Thus, the
slope of the duse-response plays little role in determining acceptable exposures for human
beings. Therefore, in addition to the NOAEL/UF-based RID approach described above, EPA
will aceept other approaches that incorporate more quantitative dose-response information in
appropriate sitvations for the evaluation of noncancer effects and the derivation of R{Ds.
However, the Agency wishes to emphasize that it still believes the NOAEL/UF RD
methodology is valid and can continue to be used to develop RfDs,

Two alternative approaches that may have relevance in assisting in the derivation of the
R for a chemical are the BMD and the categorical regression approaches. These alternative
approaches may overcome some of the inherent limitations in the NOAEL/UF approach. For
example, the BMD analyses for developmental effects show that NOAFELs from studies correlate
well with a § percent response level (Allen et al,, 1994). The BMD and the categorical
regression approaches usually have greater data requirements than the RID approach. Thus, it is
unlikely that any one approach will apply to every circumstance; in some cases, different
approaches may be needed to accommeodate the varying databases for the range of chemicals for
which water quality eriteria must be developed. Acceptable approaches will satisfy the
following criteria: (1) meet the appropriate risk assessment goal; (2) adequately deseribe the
toxicity database and its quality; (3) characterize the endpoints properly: (4) provide a measure
of the quality of the “fit” of the model when a model is used for dose-response analysis: and (5)
describe the key assumptions and uncertainties,
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